Effects of beta-amyloid on rat neuromicrovascular endothelial cells cultured in vitro.
Several studies have shown that beta-amyloid (beta A) deposits are associated with damage of cerebral vessels and that in Alzheimer's disease (AD) beta A peptides are cytotoxic for cerebral endothelial cells (ECs). However, little is known about the mechanisms underlying these effects of beta A peptides. Hence, we have investigated the effects of beta A(1-40) and beta A(1-42) on rat neuromicrovascular ECs (NECs) cultured in vitro. NECs were isolated, plated (1.5x10(4) cells/cm2) on collagen/fibronectin-coated Petri dishes and cultured in EC growth medium MV2. After 24 h of culture, NECs were incubated with beta A(1-40) and beta A(1-42) (10(-9) or 10(-7) M) and cultured for another 3, 24 or 48 h. Cell viability was assayed by either trypan blue exclusion or by measuring redox activity (MTS assay). Cell proliferation was assessed by measuring the incorporation of 5'-bromo-2'-deoxyuridine into DNA, cell apoptosis by TUNEL assay and cell necrosis by evaluating the release of lactate dehydrogenase. The morphology of cultured NECs was examined by transmission electron microscopy. Other NECs were plated (2.5x10(4) cells/cm2) on Matrigel coated-wells and incubated for 18 h in the presence or absence of beta A peptides for in vitro angiogenesis assay. Beta A peptides significantly decreased NEC viability and enhanced cell apoptosis and necrosis rates. NEC proliferation was not significantly affected. The effects were seen after an incubation period of 3 h (and also 24 h in the case of the redox activity) but not 48 h and beta A(1-42) was much more effective in its toxic effects than beta A(1-40). NECs incubated for 24 h with beta A peptides displayed ultrastructural signs of cell degeneration. beta A peptides prevented NECs cultured on Matrigel to form a capillary-like network and image analysis showed that the downloading of dimensional and topological parameters of the meshwork was significant only in the case of the incubation with beta A(1-42). Collectively our findings allow us to conclude that i) beta A peptides exert a marked toxic effect on cultured NECs, which conceivably reduces their in vitro angiogenic activity; ii) beta A(1-42) is the more toxic form, which could suggest its main role in the pathogenesis of cerebral vessel lesions in AD and iii) the maximum toxic action occurs after a short incubation period, which could be explained by assuming that beta A peptides are unable to accumulate in NECs due to their rapid degradation, thereby allowing NECs to fully recover within 48 h.